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ABSTRACT 
 
RELATIONSHIP BETWEEN ISO 9000 CERTIFICATION AND 
INNOVATION PROPENSITY AMONG INDONESIAN SMEs 
By 
Rizki Harit Maulana 
 
 Many studies have tried to identify the source behind the development of 
innovation. As a confirmation of quality management system, ISO 9000 certificate 
indicates firm’s willingness to establish conducive environment for innovative 
activities. Some researchers even argued that smaller firms could reap greater 
performance in innovation by implementing ISO 9000. However, the empirical results 
have been ambiguous in explaining the specific types of innovation that resulted from 
certification process in SMEs. Moreover, no previous research on this subject has been 
conducted despite the growing importance of SMEs in Indonesia’s economy. Therefore, 
the purpose of this thesis is to examine the propensity of certain type of innovation to 
occur between certified and non-certified SMEs in Indonesia. By using logit regression 
model, this thesis analyze 904 sample of SMEs in Indonesia from 2015 Enterprise 
Survey datasets. The result of analysis implies that ISO 9000-certified SMEs has a 
positive association only with a certain type of innovation, but not all. For business 
owners, this implicates their strategy in maximizing the potential benefit of ISO 9000. 
Policymakers also should be aware with the innovation specifities when implementing 
national quality standard. 
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I. INTRODUCTION 
Peter Drucker, the father of management theory once said, “Innovate or die”. Indeed, 
innovation has become a key driver for business growth. Firms who strive to increase their 
efficiency and profitability should recognize innovation as an integral part of business 
strategy (Gunday et al., 2011). Furthermore, innovation is crucial in developing new 
businesses and increasing competitiveness among firms which will lead to economic growth 
(Gerguri & Ramadani, 2010). As Indonesia aims to become one of the ten largest economies 
by 2025 (Coordinating Ministry for Economic Affairs Republic of Indonesia, 2011), there 
needs to be more attention on innovation to avoid the so-called “middle income trap”, which 
is defined by Kohli, Sharma, and Sood (2011, p. 4), as “the inability to compete with low-
income, low-wage economies in manufactured exports and with advanced economies in high-
skill innovations.” The middle income trap prevents countries to grow beyond labor-intensive 
economy despite increasing wage structure, due to lack of knowledge accumulation. 
Therefore, increasing innovative performance is indispensable for Indonesian firms to boost 
the nation’s productivity. 
Measuring the ability to innovate, however, has been a challenge for researchers to 
fully identify. Lack of consensus on this matter is understandable due to variation in 
definitions, databases, methodologies, and inconsistency of results (Hagedoorn & Cloodt, 
2003). OECD's Oslo Manual, (2005), an international guideline for understanding innovation 
process, tries to remedy this situation by proposing a definition for innovation as “the 
implementation of a new or significantly improved product (good or service), or process, a 
new marketing method, or a new organizational method in business practices, workplace 
organization or external relations.” Accordingly, innovation propensity could be explained as 
firm’s ability to introduce new or improved products, services, or any production and 
delivery methods to the market.  
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Many studies have tried to pinpoint the determinants behind innovation development. 
According to researchers like Wang (2014) and Schniederjans and Schniederjans (2015), 
quality management could be considered as one of the important factors for firm’s 
innovativeness. Quality management is a management philosophy which requires an 
organization to continuously improve its function in every stage of their activities (Kaynak, 
2003). Quality management principles also emphasize on achieving customer satisfaction 
(Zeng et al., 2014). Therefore, the relationship between quality management and innovation 
could be explained as follows: (1) understanding customer’s needs and preferences could be 
helpful as a guide in developing new products, services, or methods; (2) competition to 
satisfy customers’ demands will stimulate firms to provide quality products or services 
through innovative production and delivery processes (Martínez-Costa & Martínez-Lorente, 
2008).  
One of the quality management standards (QMS) being adapted nowadays is the ISO 
9000 series standard. The ISO 9000 series standard was formed on the idea that an 
organization shall set necessary requirements on key processes of their business to 
consistently provide products or services that meet or even exceed customer expectation 
(ISO, 2016). There is no obligation to acquire ISO 90001 certification but organizations could 
opt to get certified as a way to show to customers and business partners their quality 
management system. Despite many complaints about the excessive cost of the certification 
process (Stevenson & Barnes, 2001), organizations seem to think that it is worth the benefits. 
One study found that among several motivations for organizations in adopting ISO 9000 
series are to improve products or services quality, and to increase efficiency in quality 
management and documentation process (Magd & Curry, 2003). This might explain why 
                                                                
1 ISO 9000 series is a standard which consist of ISO 9001 and other ISO documentations. From here, ISO 9001 
certification would be written as ISO 9000 for consistency, except if otherwise stated. 
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more than one million organizations in over 170 countries choose to acquire ISO 9000 
certification. 
So far, empirical studies on the relationship between ISO 9000 series and innovation 
are still relatively limited and the conclusions generally vary among researchers (Riillo, 
2014). For example, Vujović et al., 2017 suggest that ISO 9000 implementation could lead to 
better innovative performance because its principles creates conducive environment for 
innovative activity. On the other hand, Benner & Tushman (2002) argue that, while ISO 9000 
series has a positive impact on incremental improvement, it could hinder firms ability in 
product innovation breakthrough. Researchers also use different types of innovation when 
they conducted study on this matter. Some studies examine ISO 9000 certification to 
determine firm’s product innovation (Al-Refaie, Ghnaimat, & Li, 2012; Prester & Bozac, 
2012; Terziovski & Samson, 1999) while others investigate ISO 9000 impact on process 
information (Wu & Chen, 2011; Pekovic & Galia, 2009). Another contribution comes from 
Simon and Yaya (2012) who found other innovation constructs such as marketing innovation 
and organizational innovation in ISO-certified firms. 
Among studies on this field, empirical analysis by Mangiarotti & Riillo (2014) are 
one of the few that comprehensively demonstrate the effect of ISO 9000 certification on the 
propensity towards innovation on a firm-level. By including different definitions of 
innovation, this study captured innovation sectoral tendencies, particularly between 
manufactures and services, and between large enterprises and SMEs. The result showed that 
ISO 9000 certification increased technological innovation in manufacturing sector, but when 
broader types of innovation such as process, organization, and marketing innovation were 
included, the service sector gained more impact. They also noted that smaller firms benefitted 
the most from ISO 9000 certification compared with larger firms in terms of innovation 
success. With respect to ISO 9000-Innovation relationship in SMEs, Reyes, Vega, and 
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Martinez (2006) concluded that ISO 9000 certification prompted SMEs to embrace 
knowledge-related quality management practices such as collaborative problem solving, 
training, employee empowerment, which led to the extension of firm’s innovative activities. 
However, they admit that there was no evidence of direct relationship between ISO 9000 
certification and innovation. The possible reasoning could be that QMS influences innovation 
not only technological setting, but also includes many forms of innovation (Reyes et al., 
2006). These findings shed light on how firm should approach QMS to fulfill innovation 
objectives according to their specific attributes.  
In the case of Indonesia, it would be interesting to know how significant ISO 9000 
certification could give any impact on firm’s innovation, especially for certified small and 
medium enterprises (SMEs). It has been well documented that SMEs have an important and 
strategic role in Indonesian economic development. In addition to its role in economic growth 
and employment, SMEs also play a role in distributing development outcomes. As of 2014, 
SMEs contribute around 60% of total GDP (Gross Domestic Product) as well as jobs creation 
(LPPI & Bank Indonesia, 2015). As SMEs start to recognize the importance of innovation, 
research in the field of innovation, especially among Indonesian SMEs, has gained more 
attention. Studies have revealed the importance of open innovation (Hamdani & Wirawan, 
2012), social capital influence on innovation (Brata, 2009), knowledge acquisition and 
sharing as a source of innovation (van Geenhuizen & Indarti, 2005; Wuryaningrat, 2013), and 
FDI-innovation relationship (Tambunan, 2008) in Indonesian SMEs. Although these studies 
give valuable insight to the discussions, none of those bring to light the significance of QMS 
such as ISO 9000 series as a tool to improve SMEs competitive advantage through 
innovation, a research gap which could hopefully be filled by this study. 
The purpose of this study is to empirically re-examine the relationship between QMS 
such as ISO 9000 certification, with firms’ innovation propensity in Indonesia. To be specific, 
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this study examines whether any introduction of new or significantly improved products, 
services, manufacturing or delivering methods, and other type of innovations could be 
explained by the ownership of ISO 9000 certification as predictor, by controlling relevant 
firm’s characteristics. The analysis makes use of logistic regression model to evaluate 
innovation propensity as a dichotomous dependent variable. This study will use cross 
sectional data taken from Indonesian firms as a sample. The main source of data is provided 
by The World Bank’s Enterprise Analysis Unit, a group composed of economists and experts 
on firm-level surveys.  
The rest of this paper is structured as follows: Chapter 2 summarizes the literature on 
ISO 9000 and innovation in SMEs. The current study on relationship between ISO 9000 
certification and innovation propensity will also be examined. Chapter 3 consists of the 
research methodology and data characteristics. Chapter 4 discusses the empirical results. The 
last chapter will conclude this paper along with limitations and recommendations for further 
research.
RELATIONSHIP BETWEEN ISO 9000 CERTIFICATION AND INNOVATION PROPENSITIY 
6 
 
II. LITERATURE REVIEW 
A. The ISO 9000 Quality Management Standard 
1. The development of ISO 9000 series 
As a set of guidelines, the purpose of standardization is to reduce variability in 
procedure implementation and allow interoperability in different situations or environments. 
The ISO 9000 quality management standard (QMS) allows organization to minimize the 
possibility of error that can emerge by documenting any requirement regarding structure and 
responsibilities within organizations, product/service development, production processes, and 
other business practices, regardless their size or which sector they are operate (Basaran, 
2016). ISO 9000 does not define any specific requirements for organizations output but rather 
helps to define vital activities that must be in place to ensure quality process and to establish 
their own quality guidelines (Le, 2009). As shown on Figure 1, the foundation of the ISO 
9000 relies on the Plan-Do-Check-Act (PDCA) cycle, by establishing a set of quality policies 
and objectives, documenting processes, assigning management roles to execute the plan, 
evaluating customer’s satisfaction and product/services quality, and making improvements 
(Rusjan & Alič, 2010). Organization who practice this method could get ISO 9000 
certification from independent auditors and be re-audited every three. 
The ISO 9000 family of international quality management standards has experienced 
several revisions. It was first established in 1987 by the International Organization of 
Standardization (ISO), a Geneva-based non-governmental body with members from 162 
national standard authorities from different countries. ISO 9000 was developed by ISO/TC 
176, an ISO technical committee which oversees generic and sector-specific quality 
management standards and holds advisory role to all ISO and IEC technical committees to 
maintain the integrity and effectiveness of quality system standards. 
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Figure 1. The PDCA cycle in ISO 9000 process model (ISO, 2016) 
 
Initially, as elaborated by Stevenson and Barnes (2001), ISO 9000 series was 
comprised of five different standards: (1) ISO 9000 served as a guide for selection and use of 
other standards; (2) ISO 9001 was a standard model for quality assurance system in design, 
development, production, installation, and service; (3) ISO 9002 was less comprehensive than 
ISO 9001, including only production and installation; (4) ISO 9003 was limited to 
organization who only concern in final inspection and testing process; (5) ISO 9004 acted as 
a guideline in implementing quality management and quality system elements.  
The major revision in 2000 unified ISO 9001, 9002, and 9003 into a single document 
called the ISO 9001:2000 standard, while refining ISO 9000’s purpose as a guide which 
covers quality management principles and vocabulary and ISO 9004 in providing ground rule 
for performance improvement (Stevenson & Barnes, 2001). This was followed by another 
revision in 2008 which reiterated the ISO 9000:2000 requirement in a more understandable 
manner (ISO, 2009). The newest version is the ISO 9000:2015 and consists of ISO 9000, ISO 
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9001, ISO 9004, and the new ISO 19011 which provides guidance for quality management 
auditing purpose (ISO, 2016). The main difference with the previous version is the adoption 
of risk-based thinking in organization and “high-level structure” which consists of ten 
clauses: scope, normative references, terms and definitions, context of the organization, 
leadership, planning, support, operation, performance evaluation, and improvement (ISO, 
2015). 
The 2015 ISO 9000 series also introduced updated quality management principles 
(QMPs) which ISO 9001:2015 and other ISO QMS were based on (Fonseca & Domingues, 
2015), as shown in the Table 1 below. 
 
Table 1. Quality Management Principles of ISO 9000 2015 
QMPs Statement 
Customer Focus To meet customer needs and to strive to exceed it is quality 
management main purpose 
Leadership Leaders in any level create a unity of purpose and mission 
and establish conditions for employee to willingly follow 
Engagement of People Engagement between people at all levels are important to 
increase the capability to create and deliver value 
Process Approach Expected and consistent results are more likely to be 
achieved effectively when activities are handled as 
interconnected process in a synchronous system. 
Improvement Successful organizations have focus on continuous 
improvement 
Evidence-based decision-
making 
Targeted result would likely be achieved on the basis of 
data analysis and information 
Relationship management Good relationship with partners / suppliers is a key to 
sustainable success 
 
In conclusion, ISO 9001:2015 and ISO 9000 series help organization to keep relevant 
with the competition by providing tools to identify risks and opportunities, manufacture 
products or delivering services efficiently, and meet customers demand regardless of the 
industrial sector and organization characteristics. 
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2. Current status of ISO 9000 certification 
Certification could be seen as a confirmation of achievement provided by a reviewer, 
assessor, or auditor. For organizations, obtaining an ISO 9000 certification could add 
credibility, be used as an evidence of quality products or services, and in some cases, used to 
fulfill regulatory requirements (ISO, 2017). In order to be an ISO 9000-certified entity, an 
organization should ask an independent accreditor to conduct an audit, since the ISO itself 
does not directly issue certification or involve itself in the actual certification process. 
Instead, ISO has developed a set of procedures called the “Committee on Conformity 
Assessment (CASCO) Standards” which the independent accreditor can use in assessing an 
organization’s operations. Similarly, a government standardization body, and not the ISO, is 
the one who usually determines who the competent accreditors in every country are. In 
Indonesia, the government has recognized the importance of quality management system by 
establishing the National Standardization Body or BSN (originally known as National 
Standardization Council) in 1984. This institution is expected to support, improve, and 
guarantee the quality of products and services so as to enhance national competitiveness in 
the global market (D.T. & Janitra, 2011). The BSN through its National Committee of 
Accreditation carries out the responsibility in certifying the accreditors.  
There are a few notable trends that explain the current status of ISO 9000 
certification. In 2016, there were at least 1,106,356 ISO 9001 certificates that had been 
awarded to organization in 195 countries, 23 times more than when it was first reported in 
1993. However, in recent years, the growth rate has never been able to hit double digit 
numbers, a contrast to the situation in the first ten years of ISO 9000 (Figure 2). Several 
explanations of this situation could be offered such as market saturation (Khan & Farooquie, 
2016), economic uncertainties, and the decision by big companies that area already certified 
to move to more sector-specific standards (Charlet, 2011). It is worth noting that there has 
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always been an increase in annual growth whenever a new version of ISO 9001 was 
introduced, as shown in 2001, 2009, and 2016. This indicates a positive response from the 
market to migrate and adopt new standards. 
 
 
 
 
 
 
 
 
Figure 2. Annual growth of ISO 9001 certification 1994-2016  
(Source: The ISO Survey 2016) 
   
Comparison between regions also reveals interesting facts. As shown in Figure 3, 
Europe’s share of certification has decreased dramatically from 81.1% in 1993 to 40.8% in 
2016 while East Asia and Pacific region has experienced an increased growth rate from 
10.2% from 43.4% in the same period, mainly due to China and India’s positions as the first 
and sixth largest countries with ISO 9001 certificates. These countries, along with other 
developing countries, believe that ISO 9000 certification could boost their reputation, and 
ease of doing business globally (Le, 2009). 
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Figure 3. Regional share of ISO 9001 certificate 1993-2016  
(Source: The ISO Survey of 2016) 
 
An in-depth look of East Asia and Pacific region shows how the adoption of ISO 9000 
in China has been growing exponentially, especially since the introduction of ISO 9001:2000 
when China first gained its market dominance (Figure 4). On the other hand, ISO 9000 
acquisition in advanced economies such as Japan, Australia, and Korea has declined 
considerably. A possible explanation is that ISO 9000 is no longer appealing to developed 
countries because the standards policy they apply are enough to guarantee high quality 
products or services for the interest of their trading partners (Le, 2009). 
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 Figure 4. ISO 9001 certification share of East Asia and Pacific countries 1993-2016  
(Source: The ISO Survey of 2016) 
 
In the case of Indonesia, although it ranked fourth in terms of nominal GDP 
(US$932.3 billion) in the region (World Bank, 2016), it only awarded 7,512 ISO 9000 
certificate in 2016, well below countries with smaller GDP such as Malaysia and Thailand. 
Amar and Mohd Zain (2002) identified several obstacles faced by Indonesian companies in 
implementing ISO 9000, which include deficiencies in human resource quality, poor 
machinery and equipment, problems in procuring raw materials, negative perception towards 
quality management, lack of institutional training, and insufficient communication between 
functions within organizations. This barriers could hinder Indonesia’s competitiveness in the 
global market, particularly because ISO 9000 series has a positive influence on country’s 
export (Sepaul & Gokhool, 2017). 
3. Effect of ISO 9000 certification on firms performance 
Many studies have examined the benefits of ISO 9000 certification and its impact on 
firm’s performance, especially for SMEs. However, so far, the results have been varied. 
Some studies claim that ISO 9000 certification improves firm’s overall performance while 
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Aslan, 2012). Researchers have also used different approaches in measuring the benefits of 
ISO 9000 certification. Rusjan and Alič (2010) noted that the impact of ISO 9000 could be 
classified into various dimensions, in terms of customer satisfaction, internal process, 
innovation and learning, and financial measurement.  
Many previous researches highlighted the impact of ISO 9000 certification based on 
the various criteria mentioned above. In a study based on a survey among ISO 9001-certified 
food manufacturing SMEs in Greece, the authors Psomas, Kafetzopoulos, & Fotopoulos 
(2012) found that continuous improvement, prevention of nonconformities, and customer 
satisfaction were the major focus for these certified companies. They also suggested that by 
implementing self-assessment and benchmarking process, certified companies could achieve 
greater effectiveness in pursuing ISO 9000 objectives. Another study which was based on 79 
ISO certified and 27 non-certified SMEs in Turkey, found that manufacturing improvement 
through ISO 9000 implementation gave added value which leads to increase in customer 
demands, and consequently, overall firm performance (Koc, 2007). Certification can also 
have effects on innovation and learning in firms. For example, in Valencia, Spain, Reyes et al. 
(2006) prove their hypothesis regarding ISO 9000’s role as a mediator in innovation activities 
of 84 SMEs. They found that through the quality management system, certification creates 
transfer of knowledge within organizations, thus, enlarging their ability and scope of 
innovation activities.  
There are also some studies, however, that found only partial or limited impact of ISO 
9000 certification. For instance, the results of a survey among the upper management of 
Australian SMEs revealed that ISO certification had no impact on firm’s organizational 
performance although certified companies were more likely to have better “process control” 
compared with non-certified companies due to the significant amount of documentation 
required during ISO 9000 certification (Rahman, 2001). Meanwhile, Bayati & Taghavi 
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(2007) demonstrated the advantage of ISO 9000 to SMEs performance, both internally and 
externally, but it was also noted that its impact on cost reduction and resource utilization were 
inconclusive. 
There have also been studies which found little to no impact of ISO 9000 
certification. In Singapore, Quazi, Hong, and Meng (2002) compared ISO registered and non-
registered companies, mostly SMEs, and found that ISO certification did not have significant 
relationship with firm’s QMS and output quality. Furthermore, they argued that firm size and 
industrial sector may have influence on firm’s ability in implementing quality management 
system. 
B. Innovation 
1. Innovation indicators and measurement 
The study on innovation could be traced back to the 20th century when Schumpeter 
(1942) described innovation as a creative destruction “that incessantly revolutionizes the 
economic structure from within, by incessantly destroying the old one and incessantly 
creating a new one.” He was also one of the first scholars to emphasize the importance of the 
entrepreneur as the main actor of innovation and its role in economic growth (Schumpeter, 
1934). Since then, innovation has been considered as one of the most important activities 
which firms focus on, since it enables they to increase market share and improve business 
performance (Wang, 2014). 
Researchers have tried to identify and measure various attributes of innovation 
activities. Massa & Testa (2008) summarized different researches on innovation and provided 
a categorization of innovation activities: administrative/technical, product/process, or 
technological/architectural. In terms of intensity, the authors found terms such as 
major/minor, radical/incremental, or revolutionary/evolutionary. Different authors have used 
various indicators to measure innovation based on the innovation source. Traditionally, 
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Research and Development (R&D) spending has been used as input indicators by many 
researchers (Legros & Galia, 2012). Meanwhile, activities such as patent filing and 
introduction of new products have been suggested as innovation output indicators 
(Hagedoorn & Cloodt, 2003). 
Despite the widely available studies on innovation indicators, there are still a number 
of gaps in actually investigating innovation. Many studies on innovation rely on survey which 
raises a concern on the ambiguity of the result (Massa & Testa, 2008). As such, OECD has 
developed the OSLO Manual for conducting research on innovation which includes 
guidelines for obtaining information other than R&D, in order to help firms and countries in 
formulating better policies on innovation (OECD, 2005). There are four innovation types 
introduced by OECD’s Oslo Manual: (1) product innovation; (2) process innovation; (3) 
marketing innovation; and (4) organizational innovation. Product innovation is the 
introduction of goods or services that utilize new technologies or knowledge or a 
combination of both into a new product category, or making significant improvements in 
technical specification, component, or software to enhance overall functionality (OECD, 
2005). Process innovation is the implementation of a new or significantly improved 
production or delivery method. This includes implementation of new equipment on 
production line, logistics, service creation and delivery, and support activities such as 
purchasing, accounting, computing and maintenance (OECD, 2005). Marketing innovation is 
the implementation of a new marketing method that is significantly different with a firm’s 
existing methods. This includes innovation in product packaging, retail placement, promotion 
and pricing (OECD, 2005). Lastly, organizational innovation is the implementation of a new 
organizational method to increase firm performance by improving efficiency in business 
procedures, responsibility distribution or suppliers relationship (OECD, 2005). 
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2. Innovation propensity among SMEs 
Small and medium-sized enterprises (SMEs) are increasingly considered as the 
backbone of national economy, especially for developing countries, due to their high share in 
economic growth and job creation (Radas & Božić, 2009). Policymakers could elevate 
contribution of SMEs by encouraging them to perform and commercialize innovation 
(Hoffman et al., 1998). However, the type of innovation that countries should prioritize could 
be different according to their economic development. In advanced economies, innovation on 
products or services that are heavily based on introduction of new technologies or knowledge 
are more prevalent whereas in less developed economies, especially in the rural areas, the 
focus is often on process innovations as a means to reduce cost, e.g. more efficient way to 
utilize resource materials or low wage labor (Van Geenhuizen & Indarti, 2005). 
There are several factors that could boost innovation. In a study to understand SMEs 
innovativeness in Croatia, Radas & Božić (2009) divided innovation determinants into 
internal and external factors. The internal factor consist of the following: (1) firm 
characteristics, such as firm age, proportion of highly educated employees, and proportion of 
full-time equivalent employees participated in internal R&D activities; and (2) changes 
related to corporate strategies and structures, and changes related to marketing strategies and 
product aesthetic. External factor consist of subsidies on innovation from both local and 
central government, collaboration with other firms or organizations, links with universities or 
research institutes, and market target both national and international. The findings of this 
study ruled out specific internal and external factors like age, proportion of employees doing 
R&D, subsidies, and changes in marketing strategy which did not have significant impact on 
innovation.  
 So far, very few quantitative researches have been done to explain innovation 
propensity among Indonesian SMEs. In contrast with findings from other countries that 
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showed improvements in process innovations, results of researches conducted in Indonesia 
found more improvements in product innovations. A study in Indonesian bamboo handicraft 
producers, for example, revealed that product and organizational innovation are more 
important in this sector compared with other types of innovation (Brata, 2009). Another study 
by Van Geenhuizen & Indarti (2005) also noted that product innovation, followed by 
marketing and logistic innovation, as the most important innovation in Indonesian furniture 
companies. Since these studies were conducted only in a specific industrial sector, future 
research with a broader sample is needed to get a better picture on innovation in Indonesian 
SMEs. 
C. Studies on ISO 9000-innovation relationship in respect to firms size 
Abundance of literature on ISO 9000, innovation, and the correlation between them 
were already presented. However, there are disagreements among experts on whether ISO 
9000 certification promotes or hinders innovation due to possible influence of other factors 
such as firm motivation to adopt ISO 9000, firm location and industrial sector, firm size, and 
the version of the standard used (Manders, De Vries, & Blind, 2016). With regard to firm’s 
size, some studies had investigated its effect on firm’s innovation activity and their ability to 
acquire ISO 9000 certification. According to Vaona & Pianta (2006), small and large firms 
have different innovation strategies on producing or delivering goods or services. Also, in 
contrary with larger firms, smaller firms were more limited financially (İlkay & Aslan, 2012) 
and, thus, are more likely to find difficulties during the certification period since the process 
itself is quite costly (Stevenson & Barnes, 2001). This could affect their ability to allocate 
sufficient budget for innovation activity. At the same time, ISO 9000 could help smaller firms 
to formalize innovation activity (Rammer et al., 2009).  
Many studies have also been done to understand the relationship between ISO 9000 
and innovation but only a few have specifically examined the type of innovation which 
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occurred in SMEs. Table 2 shows a comparison of five different studies on innovation which 
shows the various disagreements due to the choice of variables, analysis models, and data 
collection method. Comparing these studies provided greater insight in the research design of 
this thesis. 
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Table 2. Summary of studies on the relationship between ISO 9000 certification and innovation among SMEs 
Paper Reyes et al. (2006) Mangiarotti & Riillo 
(2014) 
Vujović et al. (2017) Huarng (1998) İlkay & Aslan 
(2012) 
Independent 
Variables 
 ISO 9001 certification 
 Work force education 
level 
 Presence of R&D 
department 
 Link with scientific 
institution in innovation 
 Link with customers or 
suppliers in innovation 
activities 
 Knowledge management 
practice 
 ISO 9001 certification 
 Firms size 
 Firms affiliation 
 Startup status 
 Sectors 
 Threat to market 
position 
 Competitiveness 
factors 
 ISO 9001 certification 
 Firms size 
 Sectors 
 Ownership 
 Total profit 
 Profit obtained from 
innovation 
 Decision making 
process 
 Innovation-oriented 
meetings 
 Active/passive 
motivation 
 Private consulting 
firms 
 Process 
 
 Financial 
criteria 
 Internal 
business 
criteria 
 Customer 
criteria 
 Innovation and 
learning criteria 
Dependent 
Variables 
Product, process, market 
and organizational 
innovation activities 
4 stage of innovation, 
from the most restricted 
to the more broader terms 
New or improved product 
or service 
 Internationalization 
 Quality 
improvement 
 Financial benefit 
ISO certified and 
no certified firms 
Analysis Model Ordinal Logistic Regression Logit Regression Ordinary Least Square Multiple Linear 
regression 
One-way ANOVA 
Data collection 
method 
Survey on 84 SMEs 
(manufacturing) in Valencia 
(Spain) 
Community Innovation 
Survey (CIS) on 1,140 
firms (mixed firms size & 
sector) in Luxembourg 
Survey on 114 firms 
(mixed firms size and 
sector) in Montenegro  
Survey on 1,004 
Taiwan firms (376 
returned the question, 
59 were certified 
SMEs) (mixed sector) 
Survey on 255 
SMEs in Turkey 
(mixed sector) 
Conclusion  There is significant 
relation between 
knowledge management 
practice with innovation 
 There is no direct 
relationship between ISO 
9001 and innovation 
 Smaller firms are more 
benefitted from ISO 
certification in terms of 
innovation success in a 
broader terms, 
compared with larger 
firms 
 There is positive 
correlation between 
ISO certification and 
the firms likelihood to 
introduce new 
product/service 
 Subjectively, SMEs 
are more benefitted 
in terms of 
improving product 
performance, and 
speeding new 
product introduction. 
The significance in 
correlation only 
occur in financial 
performance and 
competitive 
advantage 
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Reyes et al. (2006): The study was based on a survey collected from 84 general 
manager and R&D employee response from manufacturing SMEs in Spain. By using one-
way analysis of variance and ordinal logistic regression, the study tried to determine 
empirical finding regarding the role of quality management system as represented by ISO 
certificate on innovation. The result showed that ISO 9000 standards could indirectly increase 
innovation level by promoting quality management practices such as knowledge sharing 
within and outside organization. 
Mangiarotti & Riillo (2014): The study was based on a survey conducted by European 
Commission on Statistic (Eurostat) from Luxembourg firms (both manufacturing and service 
sector) and Mouvement Luxembourgeois pour la Qualite (MLQ) for ISO 9000 certification 
data. By using logit model, the study tried to determine innovation propensity (indicated by 
dichotomous variable) in service sector and small firms. The results showed that the impact 
of ISO 9000 certification is statistically stronger in non-technological innovation for SMEs. 
Vujović et al. (2017): The study was based on a survey of 119 organizations in 
Montenegro. Thirty one questions were asked in relation with organization’s innovation and 
creative activity. By using ordinary least square regression (OLS), the study investigated the 
effect of ISO 9000 certification on firm’s ability to introduce new products/services. It 
included as control variables several firm characteristics such as firm size. The result showed 
a positive relationship between ISO 9000 and innovation. However, the firm’s size was not 
significant in this model. 
Huarng (1998): The study was based on a questionnaire sent to 1,004 firms listed in 
Bureau of Commodity Inspection and Quarantine (BCIQ) in Taiwan. From 376 firms who 
responded, 59 of them were certified SMEs. By using multiple linear regression, the study 
discussed Taiwanese SMEs experience in implementing ISO 9000 standard. The result agreed 
with the assumption that systematization could help SMEs to improve product quality.  
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İlkay & Aslan (2012): The study was based on survey from 255 SMEs in Turkey 
(mixed sector, certified, and not-certified). The firm performance was measured using four 
different perspectives: customer satisfaction, internal process, innovation and learning, and 
financial. By using one-way analysis of variance (ANOVA), the study tried to determine the 
significant difference of the aforementioned variable between certified and non-certified 
firms. The result only showed correlation significance in financial criteria and innovation and 
learning sub criteria, which is competitive advantage. 
Due to inconsistent result from the previous studies in explaining the types of 
innovation affected by ISO 9000 certification that occurred in SMEs, this thesis would like to 
add empirical contribution for better understanding on this matter. Therefore, this thesis 
proposed the following hypothesis: 
H1. ISO 9000 certification have a positive association with a certain type of 
innovation among Indonesian SMEs
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III. METHODOLOGY  
A. Sample and Data Collection 
This thesis utilizes data from Indonesia-Enterprise Survey of 2016 conducted by the 
World Bank, to test the hypothesis already presented in the previous chapter. The questions in 
the survey encompass firm characteristics, annual sales, market orientation, employee 
background, innovation activities, and other firm’s business environment. A three level 
stratified random sampling was used to represent various samples with different size2, 
industrial sector3, and the region where firms were located 4. As the result, 1,320 registered 
businesses were selected and analyzed. In this survey, an individual sample could be a part of 
a larger firm as long as it has an autonomous business operation. 
For the purpose of this thesis, the survey data was sorted to satisfy firm’s size 
requirements. The sample data should only consist of only small and medium firms (referred 
as SMEs) and excluded micro and large enterprises. Many countries have been using 
different criteria to define which firm should be considered as SMEs (Ayyagari, Beck, & 
Demirguc-Kunt, 2007) and no definite conclusion has been reached so far. In Indonesia, the 
government uses SMEs criteria defined by Law no. 20 on Micro, Small, and Medium 
Enterprises. According to this law, small enterprises should have annual sales of more than 
Rp300,000,000 to Rp2,500,000,000, and more than Rp2,500,000,000 to Rp50,000,000,000 
for medium enterprises. Therefore, this thesis will use sample data of firms with total annual 
sales of more than Rp300,000,000 to Rp50,000,000,000. 
                                                                
2 Firm’s size was stratified into the following categories: small (5 to 19 employees), medium (20 to 99 
employees), and large (more than 99 employees). The survey only considered reported permanent full-time 
workers as the basis for the stratification 
3 Firm’s industrial sector was stratified into the following categories (excluding construction and 
agriculture):Food and Beverages (ISIC Rev. 3.1 code 15), Garments (ISIC code 18), Textiles (ISIC code 17), 
Chemicals (ISIC code 24), Rubber and Plastics (ISIC code 25), Non-metallic mineral products (ISIC code 26), 
Other Manufacturing (ISIC codes 16, 19-23, 27-37), Retail (ISIC code 52) and Other Services (ISIC codes 45, 
50, 51, 55, 60-64, and 72) 
4 Firm’s region was stratified into the following locations: Jawa Barat, Jawa Timur, Jawa Tengah, DKI Jakarta, 
Banten, Sulawesi Selatan, Sumatera Utara, Bali and Lampung 
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After this filtering, the final dataset was composed of 904 samples, which consists of 
712 firms in manufacturing sector and 192 firms in retail and other services sector. Among 
these samples, 105 firms admitted that they were ISO 9000-certified5 while the rest were not 
certified or adopt other internationally-recognized standards. Table 3 presents the number of 
ISO 9000-certified and non-certified firms with respect to the stratification used in this study. 
 
Table 3. ISO 9000-certified and non-certified firms by survey stratification 
 Total ISO 9000-certified Non-certified 
N % N % 
Firms size:      
Small enterprises 520 15 14.3 505 63.2 
Medium enterprises 384 90 85.7 294 36.8 
Industrial sector:      
Manufacturing 712 88 83.8 624 78.1 
Retail services 89 9 8.6 80 10.0 
Other services 103 8 7.6 95 11.9 
Region:      
Jawa Barat 139 14 13.3 125 15.6 
Jawa Timur 183 30 28.6 153 19.1 
Jawa Tengah 128 16 15.2 112 14.0 
DKI Jakarta 99 13 12.4 86 10.8 
Banten 67 3 2.9 64 8.0 
Sulawesi Selatan 55 2 1.9 53 6.6 
Sumatera Utara 69 8 7.6 61 7.6 
Bali 90 6 5.7 84 10.5 
Lampung 74 13 12.4 61 7.8 
                                                                
5 Many samples mentioned either ISO 9000, ISO 9001, or ISO 9002 as their certification. This research include 
all of these three certification as part of ISO 9000 standards. 
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B. Variable Selection 
1. Dependent variable 
This thesis uses firm’s response to the questions whether in the last three years they 
introduce new or significantly improved one of the following innovations: (1) product; (2) 
production/delivery process; (3) logistic; (4) support activities; (5) marketing; and (6) 
organizational (see Appendix D). This categorization followed the definition of innovation 
used by Oslo Manual and the subject of interest in the research by Van Geenhuizen & Indarti 
(2005) in their study on Indonesian SMEs. The answers were then coded into a binary scale: 
No = 0; Yes = 1. Dummy variable for Process Innovation was used which includes 
production/delivery methods, logistics, and support activities, as one typical innovation 
(OECD, 2005). This dummy variable equals to 1 if any of these three variables also equals to 
1, and 0 otherwise. 
2. Independent variable 
As the main explanatory variable, ISO 9000 certification is valued dichotomously 
with 0 if firms were not certified and 1 otherwise. Table 3 shows that 11% of SMEs in this 
survey are certified, and most of them was operating in manufacturing sector and located in 
Java Island. 
Several factors were considered as as a controlling variable, as a way to produce 
accurate estimation in understanding the relationship among subject of interest (Spector & 
Brannick, 2011). The rationale behind the following variables was based on the previous 
literature review, mainly from Radas & Božić (2009) with some adjustments to the existing 
questions that were available in the survey.  
Firm Age: Although Radas & Božić (2009) found that firm age has no significance on 
firm’s innovativeness, other researcher such as Coad, Segarra, and Teruel (2016) found that 
younger firms were more likely to engage in risky innovation activities which correlates with 
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employment growth, compared with more stable and predictable outcome from older firms. 
In this study, firm age equals to the survey year minus the founding year. 
Skilled Production and Non Production Employee: Knowledge is known as the most 
important factor in innovation activity (Hoffman et al., 1998). In the context of firms, this is 
represented by the number of skilled employees who work in production-related function 
(e.g. engineers, scientist) as well as non-production functions such as managers or owners.  
Firm Size: The number of worker should be taken as consideration because it is 
related with firm’s ability in doing innovation (Mairesse & Mohnen, 2002). This thesis took 
into account the information regarding the number of permanent, full-time employee in the 
firm’s last fiscal year. 
R&D Formal Activity: Investment in R&D activity is almost synonymous with firm’s 
innovation level. Many studies have shown the positive correlation between R&D and 
innovation, although the results in developing countries is not as clear as in developed 
countries (Hartono, 2015). This thesis used questions regarding firms tendency to do formal 
R&D activities and R&D training as measured in value 0 (No) or 1 (Yes). 
Foreign Ownership: A study by Ghazal and Zulkhibri (2015) conclude that foreign 
direct investment (FDI) could pave the way to better innovation output. In this thesis, FDI 
was represented by foreign entities’ ownership in Indonesian SMEs. Dummy variable were 
created, with value 1 assigned to firms with any percentage of foreign ownership, and value 0 
otherwise. 
Firm’s Group: Radas & Božić (2009) mentioned collaboration with other firms and 
organization as a means to promote innovation. In that sense, SMEs who are part of larger 
firms may benefit from the access to the knowledge source in other firm’s subsidiaries 
(Leiponen & Helfat, 2010) 
International Market: The competitiveness of international market pushes firms to 
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innovate, while firms who only operate in local markets have the tendency to be complacent 
(Radas & Božić, 2009). In this study, the answer converted into value equals to 1 if firm 
operates in international market and 0 otherwise. 
C. Research Model and Methodology 
This thesis examined the relationship between ISO 9000 and SMEs likelihood to 
innovate, by controlling variables that are relevant for developing countries such as 
Indonesia. Specifically, the author are interested to know whether the relationship is similar 
across different types of innovation. This thesis follows the research conducted by 
Mangiarotti & Riillo (2014) in understanding the impact of ISO 9000 certification on firm’s 
innovativeness, especially the use of dichotomous dependent variable to assess smaller firms 
innovation propensity. Furthermore, research conducted by Radas & Božić (2009) provided 
the theoretical framework in selecting independent variables that could give any influence on 
innovation in developing countries. Figure 5 depicts the research model used by this thesis. It 
shows the development of hypothesis that was already presented in the previous chapter. 
 
Figure 5. Research model of the thesis 
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 After the research model is established, then the estimation methodology should be 
considered. Due to the dichotomous nature of dependent variable, this thesis used logit model 
as the estimation method. The general formula for the hypothesis is expressed as follows: 
𝐿𝐼𝑁𝑂 = 𝑙𝑛 (
𝑃𝐼𝑁𝑂
1 − 𝑃𝐼𝑁𝑂
)
=  𝛽0 +  𝛽𝐼𝑆𝑂9000𝐼𝑆𝑂9000 +  𝛽𝐼𝑁𝑂𝐶𝑂𝑁𝑇𝑅𝑂𝐿1 + 𝛽𝐼𝑁𝑂𝐶𝑂𝑁𝑇𝑅𝑂𝐿2
+  𝛽𝐼𝑁𝑂𝐶𝑂𝑁𝑇𝑅𝑂𝐿3 + 𝛽𝐼𝑁𝑂𝐶𝑂𝑁𝑇𝑅𝑂𝐿4 + 𝛽𝐼𝑁𝑂𝐶𝑂𝑁𝑇𝑅𝑂𝐿5
+ 𝛽𝐼𝑁𝑂𝐶𝑂𝑁𝑇𝑅𝑂𝐿6 +  𝛽𝐼𝑁𝑂𝐶𝑂𝑁𝑇𝑅𝑂𝐿7 + 𝛽𝐼𝑁𝑂𝐶𝑂𝑁𝑇𝑅𝑂𝐿8 +  𝜀 
 
Where 𝐿𝐼𝑁𝑂 is dependent variable for each type of innovation, 𝛽𝐼𝑆𝑂9000𝐼𝑆𝑂9000 is the main 
independent variable, and 𝛽𝐼𝑁𝑂𝐶𝑂𝑁𝑇𝑅𝑂𝐿𝑛 as controlling variable. The estimation method 
will be applied for each hypotheses (H1A to H1F) to understand the specifities of innovation 
in Indonesian SMEs as a result of ISO 9000 certification.
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IV. EMPIRICAL RESULTS AND FINDINGS 
The descriptive statistic in Table 4 portrayed the characteristics of ISO 9000-certified 
and non-certified SMEs. There were 105 SMEs who owned ISO 9000 certificate, meaning it 
accounted for 11% of total SMEs in this sample. In average, certified SMEs have slightly 
higher innovation output compared with non-certified SMEs. The difference between 
certified and non-certified were more pronounced in firm’s characteristics. In terms of 
worker’s number, certified SMEs is bigger and have more skilled human resources in both 
production and non-production department in their disposal. Certified SMEs also more likely 
to engage in international market and implementing formal R&D activity. 
 
Table 4. Statistical information of research variables 
Variable Label   ISO Cert. Non-cert. 
Min Max Mean SD Mean SD 
Dependent 
Variables: 
       
Product innovation PROD_INO 0 1 .11 .310 .10 .304 
Production/delivery 
innovation 
PDL_INO 0 1 .10 .296 .09 .285 
Logistic innovation LOG_INO 0 1 .07 .251 .07 .249 
Support activities 
innovation 
SUPP_INO 0 1 .10 .295 .07 .247 
Marketing innovation MKT_INO 0 1 .18 387 .09 .290 
Organizational 
innovation 
ORG_INO 0 1 .12 .321 .04 .190 
Control Variables:        
Firm age (dummy) FIRM_AGE 2 95 25.85 12.41 19.14 10.61 
Firm size FIRM_SIZ 3 7000 288.2 854.1 62.99 178.4 
Skilled production 
employee 
SKIL_PRO 0 6595 196.0 760.5 52.09 180.1 
Skilled non 
production employee 
SKIL_NPRO 0 1800 45.60 195.8 8.583 21.22 
R&D formal 
activities 
RD_FORM 0 1 .10 .298 .01 .117 
Foreign ownership FGN_OWN 0 1 .18 .387 .03 .178 
Firm group (dummy) FIRM_GRP 0 1 .25 .434 .05 .226 
International market 
(dummy) 
INTL_MKT 0 1 .11 .320 .03 .171 
Source: Author’s own calculation 
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The results of the logit regression are presented in Table 5. Each hypothesis are tested 
by using IBM® SPSS® Statistics version 21 with data arrangement conducted in Microsoft® 
Excel. 
 
Table 5. Logit estimation results 
Variable Hypothesis 
H1A H1B H1C H1D H1E H1F 
ISO_CERT .028** 
.267 
(.602) 
.044** 
.283 
(.628) 
.136 
.350 
(.704) 
.074* 
.330 
(.621) 
.428 
.661 
(.522) 
.723 
.796 
(.644) 
FIRM_AGE .261 
  1.013 
(.011) 
.788 
1.003 
(.013) 
. 430 
1.011 
 (.014) 
.056* 
1.025 
(.013) 
.430 
.989 
(.014) 
.006*** 
1.041 
(.015) 
FIRM_SIZ .000*** 
1.010 
(.003) 
.051** 
1.004 
(.002) 
.069* 
1.002 
(.001) 
.109 
1.002 
(.001) 
.021** 
1.006 
(.003) 
.568 
.999 
(.002) 
SKIL_PRO .001*** 
.991 
(.003) 
.057** 
.996 
(.002) 
.199 
.997 
(.003) 
.217 
.998 
(.002) 
.015** 
.988 
(.005) 
.895 
1.000 
(.003) 
SKIL_NPRO .031** 
.967 
(.016) 
.303 
.996 
(.004) 
.823 
.999 
(.006) 
.623 
.998 
(.005) 
.604 
.991 
(.018) 
.429 
1.011 
(.014) 
RD_FORM .003** 
10.157 
(.780) 
.151 
3.510 
(.874) 
.008*** 
8.249 
(.791) 
.001*** 
10.527 
(.726) 
.000*** 
26.496 
(.767) 
.002*** 
10.522 
(.769) 
FGN_OWN .084* 
2.426 
(.513) 
.019** 
3.070 
(.478) 
.263 
1.968 
(.605) 
.001*** 
4.790 
(.476) 
.000*** 
6.894 
(.466) 
.507 
1.621 
(.728) 
FIRM_GRP .449 
.517 
(.872) 
.968 
.973 
(.691) 
.290 
.308 
(1.113) 
.741 
1.270 
(.723) 
.545 
.631 
(.761) 
.797 
1.255 
(.885) 
INTL_MKT .438 
.575 
(.714) 
.319 
1.748 
(.560) 
.046** 
3.112 
(.570) 
.913 
.931 
(.652) 
.862 
.890 
(.675) 
.880 
1.128 
(.795) 
Constant  .000 
.090 
(.268) 
.000 
.076 
(.294) 
.000 
.047 
(.335) 
.000 
.034 
(.335) 
.000 
.119 
(.296) 
.000 
.012 
(.441) 
Nagelkerke R2 .106 .070 .085 .108 .151 .146 
H-L test P=.319 P=0.183 P=0.217 P=0.799 P=.520 P=.875 
 
Notes: Significant at: *p < 0.1, **p < 0.05 and ***p < 0.01; Exp(B) / Odds ratio in italic; 
Standard error in parenthesis 
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The results show that ISO 9000 are positively significant at the 5% level in product 
innovation, and production/delivery method innovation, while positively significant at the 
10% level for support activity innovation. Moreover, formalized activity of R&D in SMEs 
demonstrates significant impact in all type of innovation, except production/delivery method 
innovation. Another significant relationship found in this results are foreign ownership for 
logistic and marketing innovation, firm age for organizational innovation, and both firm size 
and the incidence of skilled production workers in product innovation. On the other hand, the 
status of firm as part of larger firm was not significant in all types of innovation. These 
findings confirm the impact of ISO 9000 certification among SMEs, but only in a particular 
type of innovation. The following analysis will look closely into each hypothesis. 
 
H1A. ISO 9000 has a positive association with product innovation 
This alternative hypothesis is accepted due to p value of ISO_CERT = 0.028 < 0.05, 
as demonstrated by the Wald criterion. Interestingly, FIRM_SIZ and SKIL_PRO were also 
found to be significant with p value 0.000 and 0.001 respectively, which could indicate the 
importance of skilled workers in production department and the total number of workers in 
delivering new and significantly improved products. Exp(B) value indicates the odds ratio of 
RD_FORM and FGN_OWN are 10 and 2 times more likely to increase product innovation. 
 
H1B. ISO 9000 has a positive association with production/delivery method innovation 
This alternative hypothesis is accepted due to p value of ISO_CERT = 0.044 < 0.05. 
Similar with product innovation, method innovation also had significant relationship with 
FIRM_SIZ, FGN_OWN, and SKIL_PRO which shows close proximity in business operation 
between these types of innovation. Exp(B) value in this innovation also indicates that 
RD_FORM is 8 times more likely to increase method innovation and 3 times for FGN_OWN. 
RELATIONSHIP BETWEEN ISO 9000 CERTIFICATION AND INNOVATION PROPENSITIY 
31 
 
H1C. ISO 9000 has a positive association with logistic innovation 
This alternative hypothesis is rejected due to p value of ISO_CERT = 0.136 > 0.1. 
Although there is no significance of relationship with main independent variable in this type 
of innovation, RD_FORM and INTL_MKT showed significant association with logistic 
innovation (p value < 0.05). Both variable, formalized R&D activity and engagement in 
international market, were also more likely to increase SMEs initiate logistical innovation. A 
possible explanation is that for SMEs who operate in the international market, logistics is 
considered as an important issue to deal with. 
 
H1D. ISO 9000 has a positive association with support activities innovation 
This alternative hypothesis is accepted due to p value of ISO_CERT = 0.074 < 0.1. 
Support activities includes purchasing, accounting, computing, maintenance, and 
implementation of information technology (IT) system. The results showed odds ratio for 
RD_FORM and FGN_OWN are 10 times and 4 times more likely to increase the propensity 
in this type of innovation. Understandably, for foreign entities from developed countries, 
implementing IT system is a necessity in business operations. 
 
H1E. ISO 9000 has a positive association with marketing innovation 
This alternative hypothesis is rejected due to p value of ISO_CERT = 0.428 > 0.1. On 
the other hand, RD_FORM and FGN_OWN show the significance at the 1% level, while 
FIRM_SIZ and SKIL_PRO show the significance at the 5% level. In this equation, both 
RD_FORM and FGN_OWN variable have odds ratio 26 and 6 respectively. Meaning, 
conducting formal R&D activity and the existence of foreign owner increase the likelihood of 
innovation in marketing. 
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H1F. ISO 9000 has a positive association with organizational innovation 
This alternative hypothesis is rejected due to p value of ISO_CERT = 0.723 > 0.1. 
Meanwhile, FIRM_AGE and RD_FORM and FGN_OWN show the significance at the 1% 
level. Mature SMEs are understandably more likely to have expertise in corporate 
management, and therefore, are more able to innovate in this field. 
 
Another important takeaway from the result, however, should be put into 
consideration. The results showed the value of Nagelkerke R2 were less than 70% across each 
model. It means that the percentage of variance in the tested model were considerably low. 
On the other hand, the Hosmer-Lemeshow goodness-of-fit (GOF) test showed P value bigger 
than 0.05 in each model. This implies that the data was correctly specified with the 
assumptions made by the model.
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V. CONCLUSION 
This thesis examined the relationship between ISO 9000 certification and Indonesian 
SMEs propensity to innovate. To be more specific, this thesis reveals the specific type of 
innovation that could be affected by ISO 9000 certification. The logit regression model was 
used to analyze six dichotomous variable which consisted of product, method, logistic, 
support activity, marketing, and organizational innovation, with ISO 9000 certification 
ownership as predictor, by controlling several relevant firm’s characteristics. This thesis 
primarily used the available datasets from the Indonesia-Enterprise Survey 2016 conducted 
by the World Bank. The result of this thesis sheds light on the importance of innovation in 
developing countries such as Indonesia, especially among SMEs who intend to acquire ISO 
9000 certification. This thesis could be useful for business practitioners who would like to 
understand any peculiarity of innovation that would get affected by the adoption of ISO 9000 
and any required business’ factor to achieve innovation goals.  
Previous studies on ISO 9000 and its possible impact on firm’s innovativeness are 
still unclear and inconclusive. Some empirical studies provided evidence that showed a 
significant influence of ISO 9001 on innovation, while other researchers noted that the impact 
was mostly incremental and not directly correlated with the innovation itself. These 
differences could be caused by the differences in theoretical framework in defining the type 
of innovation. Therefore, this thesis used OECD’s Oslo Manual, an internationally 
acknowledged guideline in obtaining innovation information, to ensure the consistency of 
nomenclature with the data provided by the Enterprise Survey.  
Based on the regression analysis, ISO 9000 certification has a positive association 
with innovation propensity among Indonesian SMEs. However, this applied only to certain 
types of innovation, specifically product innovation and production/delivery method 
innovation. This means entrepreneurs or small business owners should not assume that ISO 
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9000 will give maximum benefit on firm’s innovativeness and be aware with firm’s specific 
characteristic to maximize its potential. For policymaker, this finding should be taken into 
consideration when formulating national quality management system.  
As a consequence of using cross-sectional data, this thesis could not provide any 
evidence on causality relationship between ISO 9000 certification and innovation propensity. 
This thesis also constrained by the existing survey, which could be not entirely suitable with 
the model that the author try to establish. Future research on this matter should consider to 
use a more robust time-series data and a different set of variables for each type of innovation. 
Moreover, given the importance of SMEs in Indonesia, the inclusion of industrial sector and 
regional specifities would greatly contribute to the discussion on the importance of quality 
management in improving Indonesia’s innovation level. 
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APPENDIX A 
Overview of ISO 9001 Certificate 
 
Overview 
Year TOTAL Africa  Central 
and 
South 
America             
North 
America 
Europe East 
Asia 
and 
Pacific 
Central 
and 
South 
Asia 
Middle 
East 
1993 46571 1009 140 2613 37779 4767 74 189 
1994 70364 1177 475 4915 55400 7719 330 348 
1995 127348 1563 1220 10374 92611 19766 1038 776 
1996 162700 2255 1713 16980 109961 27885 1712 2194 
1997 223298 2555 2989 25144 143674 42824 2963 3149 
1998 271846 3342 5221 33550 166255 54671 3556 5251 
1999 343641 4928 8972 45166 190247 81950 5508 6870 
2000 407674 4769 10805 48296 219173 109217 6411 9003 
2001 510349 3903 14409 50894 269648 155597 6348 9550 
2002 561766 4529 13679 53806 292878 177767 9383 9724 
2003 497919 3769 9303 40185 242455 185846 9162 7199 
2004 660132 4865 17016 49962 320748 240938 13856 12747 
2005 773843 6763 22498 59663 377172 266100 27966 13681 
2006 896905 7441 29382 61436 414208 320320 44923 19195 
2007 951486 7446 39354 47600 431479 354056 50379 21172 
2008 980322 8534 37458 47896 455303 366491 44171 20469 
2009 1063751 8435 35549 41947 500286 408498 44432 24604 
2010 1076525 7667 49260 36632 530039 396492 37596 18839 
2011 1009845 8164 51685 37530 459367 402453 33577 17069 
2012 1017279 9674 51459 38586 469739 396398 32373 19050 
2013 1022877 9816 52466 48579 458814 387543 44847 20812 
2014 1036321 10143 50165 41459 453628 414801 44790 21335 
2015 1034180 12154 49509 46938 439477 422519 40822 22761 
2016 1106356 13378 52513 44252 451415 480445 41370 22983 
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(Continued from Appendix A) 
Regional share – in % 
Year TOTAL Africa  Central 
and 
South 
America             
North 
America 
Europe East 
Asia 
and 
Pacific 
Central 
and 
South 
Asia 
Middle 
East 
1993 100% 2.2% 0.3% 5.6% 81.1% 10.2% 0.2% 0.4% 
1994 100% 1.7% 0.7% 7.0% 78.7% 11.0% 0.5% 0.5% 
1995 100% 1.2% 1.0% 8.1% 72.7% 15.5% 0.8% 0.6% 
1996 100% 1.4% 1.1% 10.4% 67.6% 17.1% 1.1% 1.3% 
1997 100% 1.1% 1.3% 11.3% 64.3% 19.2% 1.3% 1.4% 
1998 100% 1.2% 1.9% 12.3% 61.2% 20.1% 1.3% 1.9% 
1999 100% 1.4% 2.6% 13.1% 55.4% 23.8% 1.6% 2.0% 
2000 100% 1.2% 2.7% 11.8% 53.8% 26.8% 1.6% 2.2% 
2001 100% 0.8% 2.8% 10.0% 52.8% 30.5% 1.2% 1.9% 
2002 100% 0.8% 2.4% 9.6% 52.1% 31.6% 1.7% 1.7% 
2003 100% 0.8% 1.9% 8.1% 48.7% 37.3% 1.8% 1.4% 
2004 100% 0.7% 2.6% 7.6% 48.6% 36.5% 2.1% 1.9% 
2005 100% 0.9% 2.9% 7.7% 48.7% 34.4% 3.6% 1.8% 
2006 100% 0.8% 3.3% 6.8% 46.2% 35.7% 5.0% 2.1% 
2007 100% 0.8% 4.1% 5.0% 45.3% 37.2% 5.3% 2.2% 
2008 100% 0.9% 3.8% 4.9% 46.4% 37.4% 4.5% 2.1% 
2009 100% 0.8% 3.3% 3.9% 47.0% 38.4% 4.2% 2.3% 
2010 100% 0.7% 4.6% 3.4% 49.2% 36.8% 3.5% 1.7% 
2011 100% 0.8% 5.1% 3.7% 45.5% 39.9% 3.3% 1.7% 
2012 100% 1.0% 5.1% 3.8% 46.2% 39.0% 3.2% 1.9% 
2013 100% 1.0% 5.1% 4.7% 44.9% 37.9% 4.4% 2.0% 
2014 100% 1.0% 4.8% 4.0% 43.8% 40.0% 4.3% 2.1% 
2015 100% 1.2% 4.8% 4.5% 42.5% 40.9% 3.9% 2.2% 
2016 100% 1.2% 4.7% 4.0% 40.8% 43.4% 3.7% 2.1% 
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(Continued from Appendix A) 
Annual growth – in % 
Year TOTAL Africa  Central 
and 
South 
America             
North 
America 
Europe East 
Asia 
and 
Pacific 
Central 
and 
South 
Asia 
Middle 
East 
1994 51% 17% 239% 88% 47% 62% 346% 84% 
1995 81% 33% 157% 111% 67% 156% 215% 123% 
1996 28% 44% 40% 64% 19% 41% 65% 183% 
1997 37% 13% 74% 48% 31% 54% 73% 44% 
1998 22% 31% 75% 33% 16% 28% 20% 67% 
1999 26% 47% 72% 35% 14% 50% 55% 31% 
2000 19% -3% 20% 7% 15% 33% 16% 31% 
2001 25% -18% 33% 5% 23% 42% -1% 6% 
2002 10% 16% -5% 6% 9% 14% 48% 2% 
2003 -11% -17% -32% -25% -17% 5% -2% -26% 
2004 33% 29% 83% 24% 32% 30% 51% 77% 
2005 17% 39% 32% 19% 18% 10% 102% 7% 
2006 16% 10% 31% 3% 10% 20% 61% 40% 
2007 6% 0% 34% -23% 4% 11% 12% 10% 
2008 3% 15% -5% 1% 6% 4% -12% -3% 
2009 9% -1% -5% -12% 10% 11% 1% 20% 
2010 1% -9.1% 38.6% -12.7% 5.9% -2.9% -15.4% -23.4% 
2011 -6% 6.5% 4.9% 2.5% -13.3% 1.5% -10.7% -9.4% 
2012 1% 18.5% -0.4% 2.8% 2.3% -1.5% -3.6% 11.6% 
2013 1% 1.5% 2.0% 25.9% -2.3% -2.2% 38.5% 9.2% 
2014 1% 3.3% -4.4% -14.7% -1.1% 7.0% -0.1% 2.5% 
2015 1.1% 20.5% -1.3% 11.3% -3.1% 2.0% -8.8% 6.9% 
2016 6.8% 12.1% 6.0% -6.5% 2.6% 14.0% 1.2% 1.0% 
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APPENDIX B 
ISO 9001 Certificate in East Asia Pacific region 
 
Year 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 
Country 4767 7719 19766 27885 42824 54671 81950 109217 155597 177767 185846 240938 
Australia 2695 3710 8834 7252 10547 14170 22833 24772 26750 27135 19975 17365 
Brunei Darussalam 2 3 17 46 84 108 115 193 195 79 36 46 
Cambodia 
     
1 1 1 1 8 5 5 
China 35 150 507 3406 5698 8245 15109 25657 57783 75755 96715 132926 
Christmas Island 
            
Cocos (Keeling) Islands 
            
Fiji 
  
1 4 8 8 8 8 8 8 2 2 
Guam 
            
Hong Kong, China 161 336 739 1312 1637 1940 2150 2570 3814 3868 2683 3252 
Indonesia 8 22 125 340 1273 1442 1525 1860 1395 1947 1318 3134 
Japan 434 1060 3762 7247 6487 8613 14564 21329 27385 33964 38751 48989 
Kiribati 
            
Korea, Democratic 
People's Republic of 
      
330 495 1279 131 63 773 
Korea, Republic of 87 226 619 892 5806 7729 11533 15424 17676 14520 10640 12416 
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Laos 
            
(Continued from Appendix B) 
Macau, China 
     
9 18 30 39 43 58 80 
Malaysia 224 258 690 1123 1610 1707 1921 2355 3195 3733 3076 4337 
Micronesia, Federated 
States of 
            
Mongolia 
    
1 1 1 1 2 1 4 7 
Myanmar 
   
2 4 4 4 4 5 5 3 6 
New Caledonia 
            
New Zealand 489 918 1692 2226 2399 2581 2469 2527 2069 2069 2816 2632 
Papua New Guinea 
    
7 7 7 7 6 6 
 
1 
Philippines 4 13 102 155 629 668 723 1027 961 766 456 1108 
Samoa, Independent 
State of 
      
1 1 1 
   
Singapore 523 662 1180 1808 2909 3000 3140 3900 3513 5379 3341 3964 
Solomon Islands 
            
Taipei, Chinese 96 337 1354 1889 2608 3173 3807 4319 5405 3182 2991 5676 
Thailand 9 24 143 182 1104 1236 1527 2553 3870 4556 1675 2620 
Tonga 
            
Tuvalu 
          
1 1 
Vanuatu 
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Viet Nam 
  
1 1 13 29 164 184 245 612 1237 1598 
(Continued from Appendix B) 
Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 
Country 266100 320320 354056 366491 408498 396492 402453 396398 387543 414801 422519 480445 
Australia 16922 17440 7401 8773 9143 8784 9659 9185 13123 13945 13636 12765 
Brunei 
Darussalam 
53 52 52 52 69 61 68 70 88 86 102 97 
Cambodia 6 10 11 7 34 6 12 13 18 28 40 45 
China 143823 162259 210773 224616 257076 255052 258830 254162 257256 288389 292559 350631 
Christmas 
Island 
          
1 0 
Cocos 
(Keeling) 
Islands 
          
1 0 
Fiji 14 19 9 11 11 10 9 13 20 27 35 37 
Guam 
          
1 1 
Hong Kong, 
China 
3449 4729 3251 3499 3985 3971 3698 3708 2463 2292 2520 2239 
Indonesia 4068 4783 4532 5713 5476 6524 3999 5392 7890 7150 8613 7512 
Japan 53771 80518 73176 62746 68484 58836 56912 50339 45990 45433 47101 49429 
Kiribati 
     
1 1 11 1 1 0 0 
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Korea, 
Democratic 
People's 
Republic of 
939 1208 2787 3543 2404 3002 1856 1823 2116 2218 2806 2269 
(Continued from Appendix B) 
Korea, Republic 
of 
14033 15739 15794 23036 23400 24778 27664 27571 11379 11835 11992 11378 
Laos 
 
1 3 2 2 9 11 13 22 26 28 33 
Macau, China 83 91 99 102 108 91 119 127 100 115 112 119 
Malaysia 5695 6786 7838 6267 6463 8614 10757 11746 12002 11464 11963 10380 
Micronesia, 
Federated 
States of 
  
6 
    
1 0 0 1 0 
Mongolia 10 13 18 23 35 2 3 11 17 16 18 18 
Myanmar 9 19 21 18 59 26 25 45 112 123 171 180 
New Caledonia 
          
1 0 
New Zealand 2170 2150 1314 1228 1129 1000 945 983 1226 1156 1203 1111 
Papua New 
Guinea 
11 33 21 24 12 41 33 30 34 14 25 26 
Philippines 1414 2007 2199 2412 1992 944 1515 1904 1938 1597 2200 3726 
Samoa, 2 2 
    
3 2 1 0 1 1 
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Independent 
State of 
(Continued from Appendix B) 
Singapore 6282 5830 4150 4526 4164 3934 5644 5817 5990 5771 5786 4737 
Solomon 
Islands 
       
1 2 1 1 2 
Taipei, Chinese 7652 9549 10402 10646 11022 11971 8335 8540 11118 10328 8766 8889 
Thailand 3231 3913 5915 5275 6097 6799 7575 8711 8901 9004 8688 9660 
Tonga 1 1 
    
1 36 40 1 0 0 
Tuvalu 
  
1 1 
   
0 0 0 0 0 
Vanuatu 1 1 1 
    
0 2 0 0 0 
Viet Nam 2461 3167 4282 3971 7333 2036 4779 6144 5694 3781 4148 5160 
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APPENDIX C 
ISO 9001 (2008 and 2015) Industrial Sector in Indonesia 
 
Industrial  ISO 9001 
Agriculture, Fishing and Forestry 46 
Mining and quarrying 30 
Food products, beverage and tobacco 118 
Textiles and textile products 94 
Leather and leather products 18 
Manufacture of wood and wood products 7 
Pulp, paper and paper products 42 
Publishing companies 3 
Printing companies 41 
Manufacture of coke & refined petroleum products 7 
Nuclear fuel 0 
Chemicals, chemical products & fibres 171 
Pharmaceuticals 35 
Rubber and plastic products 204 
Non-metallic mineral products 30 
Concrete, cement, lime, plaster etc. 21 
Basic metal & fabricated metal products 399 
Machinery and equipment 115 
Electrical and optical equipment 245 
Shipbuilding 13 
Aerospace 1 
Other transport equipment 29 
Manufacturing not elsewhere classified 45 
Recycling 3 
Electricity supply 53 
Gas supply 3 
Water supply 5 
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Construction 315 
Wholesale & retail trade; repairs of motor vehicles, motorcycles & 
personal & household goods 
164 
Hotels and restaurants 7 
Transport, storage and communication 66 
Financial intermediation, real estate, renting 36 
Information technology 43 
Engineering services 105 
Other Services 304 
Public administration 63 
Education 157 
Health and social work 46 
Other social services 12 
Grand Total 3096 
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APPENDIX D 
Indonesia – Enterprise Survey 2016 Variable List 
 
ID  Name  Label  Type  Format  Question 
V655 a0  Questionnaire  discrete  numeric  
V658  a2  Sampling Region  discrete  numeric  
V670  
 
a7  
 
Establishment Is Part Of A Large 
Firm 
discrete  numeric  
V692  
 
b2b  
 
% owned by Private Foreign 
Individuals, Companies Or 
Organizations 
discrete  
 
numeric  
 
What percent of this firm is owned by each of the 
following: Private foreign individuals, companies 
or organizations 
V697 b5  
 
Year Establishment Began Operations 
 
discrete  
 
numeric  
 
In what year did this establishment 
begin operations 
V703  
 
b8  
 
Does Establishment Have An 
Internationally-Recognized Quality 
Certification? 
discrete  
 
numeric  
 
Does this establishment have an internationally-
recognized quality certification? 
V704  
 
b8x  
 
Internationally-recognized 
certifications 
discrete  
 
character  
 
Please specify the internationally-recognized 
quality certifications 
V729  
 
d2  
 
In Last Fiscal Year, What Were This 
Establishment's Total Annual Sales? 
discrete  
 
numeric 
 
In fiscal year [insert last complete fiscal year], what 
were this establishment's total annual sales? 
V730  
 
d2x  
 
Establishment's total annual sales 
(in words) 
 
discrete  
 
character 
 
In fiscal year [insert last complete fiscal year], what 
were this establishment’s total annual sales for ALL 
products and services? 
V751  
 
e1  
 
In last FY, main market for 
establishment's main product 
discrete  
 
numeric  
 
In fiscal year [insert last complete fiscal year], 
which of the following was the main market in 
which this establishment sold its main product? 
V753  
 
e6  
 
Do You Use Technology Licensed 
From A Foreign-Owned Company? 
discrete  
 
numeric  
 
Does this establishment at present use technology 
licensed from a foreign-owned company, excluding 
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 office software? 
V756  
 
h1  
 
New or signif. improved product 
introduced in last three years? 
discrete  
 
numeric 
 
In the last three years, has this establishment 
introduced 
V766  
 
h3  
 
New or sig. impvd method of manf 
product or offering services in last 3 
years? 
 
discrete  
 
numeric  
 
In the last three years, has this establishment 
introduced any new or significantly improved 
methods of manufacturing 
V767  
 
h4a  
 
New or significantly improved 
logistics, delivery, or distribution 
methods? 
discrete  
 
numeric  
 
During the last three years, has this establishment 
introduced any new or significantly improved 
logistics, delivery, or distribution methods 
V768  
 
h4b  
 
New or significantly improved 
Organizational structures/management 
practices? 
 
discrete  
 
numeric  
 
During the last three years, has this establishment 
introduced any new or significantly improved 
supporting activities for your processes, such as 
maintenance systems or operations for purchasing, 
computing? 
V772  
 
h5  
 
New or sig. impvd organizational 
structure introduced in last 3 years? 
 
discrete  
 
numeric  
 
During the last three years, has this establishment 
introduced any new or significantly improved 
organizational structures or management practices? 
V776  
 
h6  
 
New or signif. improved marketing 
method introduced in last three years? 
discrete  
 
numeric  
 
During the last three years, has this establishment 
introduced new or significantly improved 
marketing methods? 
V777  
 
h7  
 
During the last three years, did 
establ. spend on formal R&D 
activities? 
 
discrete  
 
numeric  
 
During the last three years, did this establishment 
spend on formal research and development 
activities, either in-house or contracted with other 
companies? 
V778 
 
h8  
 
How much did this establishment 
spend on formal research and 
development? 
 
discrete  
 
numeric  
 
During the last three years, did this establishment 
give employees some time to develop or try out a 
new approach or new idea about products or 
services, business process, firm management, or 
marketing? 
V779  
 
eah15  
 
During the last three years did this 
establishment provide formal training 
discrete  
 
numeric  
 
During the last three years did this establishment 
provide formal training to any of its employees 
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to an 
 
specifically for the development and/or introduction 
of new or significantly improved products or 
services and processes? 
V780  
 
eah16  
 
During the last three years did this 
establishment purchase or license 
any patent 
 
discrete  
 
numeric  
 
During the last three years did this establishment 
purchase or license any patented or non-patented 
inventions, or other types of knowledge for the 
development of new or significantly improved 
products or services and processes? 
V867  
 
l1  
 
Num. Permanent, Full-Time 
Employees At End Of Last Fiscal Year 
 
discrete  
 
numeric  
 
At the end of fiscal year [insert last complete fiscal 
year], how many permanent, full-time employees 
did this establishment employ? Please include all 
employees and managers 
V871 
 
l4a  
 
Num. Full-time Employees At End Of 
Last Fiscal Yr: Skilled Production 
Workers 
 
discrete  
 
numeric  
 
At the end of fiscal year [insert last complete fiscal 
year], how many permanent, full-time employees 
were: Skilled production workers 
V873  
 
eal4c  
 
Permanent, full-time skilled non-
production workers at the end of last 
fiscal yr 
 
discrete  
 
numeric  
 
At the end of fiscal year [insert last complete fiscal 
year], how many permanent, full-time individuals 
working in this establishment were: Skilled workers 
[e.g., managers, administration, sales] 
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APPENDIX E 
Regression Result for Product Innovation Model 
 
Classification Tablea 
Observed 
Predicted 
PROD_INO Percentage 
Correct 0 1 
Step 1 
PROD_INO 
0 627 4 99.4 
1 71 4 5.3 
Overall Percentage   89.4 
a. The cut value is .500 
 
 
Variables in the Equation 
 B S.E. Wald df Sig. Exp(B) 
Step 1a 
FIRM_GRP(1) -.886 .513 2.980 1 .084 .412 
FGN_OWN(1) .659 .872 .572 1 .449 1.933 
SKIL_NPRO -.034 .016 4.667 1 .031 .967 
SKIL_PRO -.009 .003 10.135 1 .001 .991 
FIRM_SIZ .010 .003 13.269 1 .000 1.010 
RD_FORM(1) -2.318 .780 8.832 1 .003 .098 
MKT_TARG(1) .554 .714 .601 1 .438 1.740 
FIRM_AGE .013 .011 1.262 1 .261 1.013 
ISO_CERT(1) 1.320 .602 4.803 1 .028 3.744 
Constant -1.733 1.339 1.674 1 .196 .177 
a. Variable(s) entered on step 1: ISO_CERT. 
 
RELATIONSHIP BETWEEN ISO 9000 CERTIFICATION AND INNOVATION PROPENSITIY 
58 
 
APPENDIX F 
Regression Result for Method Innovation Model 
  
Classification Tablea 
Observed 
Predicted 
PDL_INO Percentage 
Correct 0 1 
Step 1 
PDL_INO 
0 647 1 99.8 
1 58 1 1.7 
Overall Percentage   91.7 
a. The cut value is .500 
 
 
Variables in the Equation 
 B S.E. Wald df Sig. Exp(B) 
Step 1a 
FIRM_GRP(1) -1.122 .478 5.510 1 .019 .326 
FGN_OWN(1) .027 .691 .002 1 .968 1.028 
SKIL_NPRO -.004 .004 1.061 1 .303 .996 
SKIL_PRO -.004 .002 3.624 1 .057 .996 
FIRM_SIZ .004 .002 3.795 1 .051 1.004 
RD_FORM(1) -1.256 .874 2.063 1 .151 .285 
MKT_TARG(1) -.558 .560 .994 1 .319 .572 
FIRM_AGE .003 .013 .073 1 .788 1.003 
ISO_CERT(1) 1.263 .628 4.045 1 .044 3.537 
Constant -.938 1.203 .608 1 .435 .391 
a. Variable(s) entered on step 1: ISO_CERT. 
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APPENDIX G 
Regression Result for Logistic Innovation Model 
 
Classification Tablea 
Observed 
Predicted 
LOG_INO Percentage 
Correct 0 1 
Step 1 
LOG_INO 
0 664 1 99.8 
1 41 2 4.7 
Overall Percentage   94.1 
a. The cut value is .500 
 
 
Variables in the Equation 
 B S.E. Wald df Sig. Exp(B) 
Step 1a 
FIRM_GRP(1) -.677 .605 1.254 1 .263 .508 
FGN_OWN(1) 1.178 1.113 1.119 1 .290 3.247 
SKIL_NPRO -.001 .006 .050 1 .823 .999 
SKIL_PRO -.003 .003 1.647 1 .199 .997 
FIRM_SIZ .002 .001 3.318 1 .069 1.002 
RD_FORM(1) -2.110 .791 7.114 1 .008 .121 
MKT_TARG(1) -1.135 .570 3.972 1 .046 .321 
FIRM_AGE .011 .014 .623 1 .430 1.011 
ISO_CERT(1) 1.050 .704 2.225 1 .136 2.858 
Constant -1.356 1.391 .950 1 .330 .258 
a. Variable(s) entered on step 1: ISO_CERT. 
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APPENDIX H 
Regression Result for Support Activities Innovation Model 
 
Classification Tablea 
Observed 
Predicted 
SUPP_INO Percentage 
Correct 0 1 
Step 1 
SUPP_INO 
0 660 1 99.8 
1 43 2 4.4 
Overall Percentage   93.8 
a. The cut value is .500 
 
 
Variables in the Equation 
 B S.E. Wald df Sig. Exp(B) 
Step 1a 
FIRM_GRP(1) -1.567 .476 10.826 1 .001 .209 
FGN_OWN(1) -.239 .723 .109 1 .741 .787 
SKIL_NPRO -.002 .005 .242 1 .623 .998 
SKIL_PRO -.002 .002 1.527 1 .217 .998 
FIRM_SIZ .002 .001 2.568 1 .109 1.002 
RD_FORM(1) -2.354 .726 10.515 1 .001 .095 
MKT_TARG(1) .071 .652 .012 1 .913 1.074 
FIRM_AGE .025 .013 3.643 1 .056 1.025 
ISO_CERT(1) 1.110 .621 3.190 1 .074 3.034 
Constant -.400 1.114 .129 1 .720 .670 
a. Variable(s) entered on step 1: ISO_CERT. 
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APPENDIX I 
Regression Result for Marketing Innovation Model 
 
Classification Tablea 
Observed 
Predicted 
MKT_INO Percentage 
Correct 0 1 
Step 1 
MKT_IN
O 
0 634 6 99.1 
1 59 7 10.6 
Overall Percentage   90.8 
a. The cut value is .500 
 
 
Variables in the Equation 
 B S.E. Wald df Sig. Exp(B) 
Step 1a 
FIRM_GRP(1) -1.931 .466 17.158 1 .000 .145 
FGN_OWN(1) .460 .761 .366 1 .545 1.584 
SKIL_NPRO -.009 .018 .269 1 .604 .991 
SKIL_PRO -.012 .005 5.969 1 .015 .988 
FIRM_SIZ .006 .003 5.357 1 .021 1.006 
RD_FORM(1) -3.277 .767 18.277 1 .000 .038 
MKT_TARG(1) .117 .675 .030 1 .862 1.124 
FIRM_AGE -.011 .014 .623 1 .430 .989 
ISO_CERT(1) .414 .522 .628 1 .428 1.513 
Constant 2.088 1.211 2.971 1 .085 8.067 
a. Variable(s) entered on step 1: ISO_CERT. 
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APPENDIX H 
Regression Result for Organizational Innovation Model 
 
Classification Tablea 
Observed 
Predicted 
ORG_INO Percentage 
Correct 0 1 
Step 1 
ORG_INO 
0 681 0 100.0 
1 24 2 7.7 
Overall Percentage   96.6 
a. The cut value is .500 
 
 
Variables in the Equation 
 B S.E. Wald df Sig. Exp(B) 
Step 1a 
FIRM_GRP(1) -.483 .728 .439 1 .507 .617 
FGN_OWN(1) -.228 .885 .066 1 .797 .796 
SKIL_NPRO .011 .014 .626 1 .429 1.011 
SKIL_PRO .000 .003 .017 1 .895 1.000 
FIRM_SIZ -.001 .002 .326 1 .568 .999 
RD_FORM(1) -2.353 .769 9.375 1 .002 .095 
MKT_TARG(1) -.120 .795 .023 1 .880 .887 
FIRM_AGE .040 .015 7.520 1 .006 1.041 
ISO_CERT(1) .228 .644 .126 1 .723 1.256 
Constant -1.472 1.293 1.295 1 .255 .230 
a. Variable(s) entered on step 1: ISO_CERT. 
 
 
 
 
